A survey on mange mite infestations in the aetiology of skin lesions in goats in Peninsular Malaysia is described. Skinlesions were observed in 25 (93%) of the 27 goat farms investigated. Mange mites were found in 22 (88%) of these goat herds. Chorioptes texanus was found in 20.7%, Psoroptes cuniculi in 19-3%, Sarcoptes scabiei in 18.6% and Demodex canis var. caprae in 0.4% of the samples, taken from the skin lesions. Thirteen cases of generalised mange were diagnosed, from which 9 were caused by S. scabiei, 2 by P. cuniculi and one by C. texanus. All other cases had more or less localised lesions. No significant differences could be found in incidence and distribution of skin lesions between age classes.
INTRODUCTION
Mange mite infections, caused by. Sarcoptes scabiei, Psoroptes spp., Chorioptes spp. and Demodex canis var. caprae are among the most commonly encountered caprine dermatological problems (Smith, 1981) . In South-East Asia, where the humid tropical environment is particularly advantageous for the spread and development of these mites, mange is responsible for severe disease, emaciation and death in goats (Manurung et aL, 1990; Zamri-Saad et aL, 1987; . In a post-mortem study on 40 goats in Malaysia, Sheikh-Omar et aL (1984) isolated mites from 18 of 28 goats which showed skin lesions. Chorioptes boris was the most common species found in this study, while S. scabiei caused the most severe lesions. This paper reports on a survey to investigate the importance of mange mite infestations in the aetiology of skin lesions in goats in Peninsular Malaysia.
MATERIALS AND METHODS

Animals and farms
A total of 27 goat herds were investigated in the Selangor and Perak states in Peninsular Malaysia. The herd sizes were between 10 and 120 goats except on 2 commercial farms where the herds consisted of over 600 animals. The goats were kept in a semi-extensive management system except on 2 farms where zero-grazing was practised. The goats were mainly indigenous Katjang or crossbrcds.
Experimental design
Eighteen farms were visited every 2 weeks from January 1991 until March 1992 and the other 9 only once in March and April 1992. During each visit all animals were examined for skin lesions, except for the 2 commercial farms, on which only about 20% of the goats were examined. Samples were taken from skin lesions using a scalpel blade or a curette. Lesions observed were categorized into 6 body sites: 82 DORNY ~aL.
1. inside the ear, 2. head, 3. neck, 4. legs, 5. interdigital space, and 6. abdomen. Sampies from different sites on the same animal were processed separately but considered as one sample in the results on the prevalence of mange mite infections. The age of the animals was recorded from the herd records.
Parasitological techniques
The skin scrapings were examined directly under a stereomicroscope and microscopically after digestion in 10% potassium hydroxide followed by sucrose flotation. The identification of mange mites was based on Hirst (1922), Fain and Leclerc (1975) and Soulsby (1986) .
Data processing
A Chi-square analysis was used to test age differences in incidence and distribution of skin lesions and the prevalence of mite species.
RESULTS
Prevalence
Skin lesions, including thin hair coat, alopecia, scabs on the skin and in the ears, thickened skin and wounds, were observed in 25 (93%) of the 27 goat farms. A total of 280 samples from skin lesions of 242 goats were examined for mange mites (Table  I) . Mange mites were found in 22 (88%) of the goat herds where skin lesions were observed, which means that the overall prevalence of mange mites on the farms visited was 81%, assuming the herds with no lesions were free of mange mites. Of the 280 samples examined, I08 (38"6%) were negative for mites, 58 (20-7%) were positive for Choriopte$ spp., 54 (19-3%) for Psoroptes spp., 52 (18"6%) for S. scabiei and one (0"4%) for Demodex canis var. caprae. In 8 samples only mite eggs were recovered, hence the species were not determined. On 13 farms only one species was isolated, on 6 farms 2 species and on 3 farms 3 species.Psoroptes spp. were identified as Psoroptes cuniculi and the Chorioptes mites as Chorioptes texanus (Hirst, 1924; Fain and Leclerc, 1975 (Audy, 1953; Zumpt, 1965; Babjee, 1977; Soulsby, 1986; O'CaUaghan et al., 1989; ) . Other skin pathogens isolated were Dermatophilus congolensis and Trichophyton spp. Lesions attributable to contagious ecthyma were observed in 43 cases.
Location and type of lesions
Thirteen cases of generalised mange were diagnosed, of which 9 were caused by S. scabiei, 2 by Psoroptes and one by Chorioptes. AU other cases had more or less localised lesions. From 212 samples the location of the lesion was recorded (Table   II) . In 67 samples no mites were found. Chorioptes mites were mainly recovered from the legs and the interdigital spaces, where they were associated with hair loss and dry scabs and papules. In a few cases they were found in contagious ecthymalike lesions around the mouth. In the ease of generalised mange due to Chorioptes the scabs were moist. Psoroptes mites were found mainly inside the ears and the infestation was often discovered because of head shaking; the infestation was usually severe and laminated encrustations blocked the external auditory meatus in some cases. Three animals with severe Psoroptes infestations had symptoms of internal otitis. External ear lesions caused by Psoroptes were crusty and bled easily. Sarcoptes 
Age influence
Two hundred and sixty five samples were categorised into 3 age groups, namely kids: 0 to 6 months; young goats: 7 to 18 months and adults: > 18 months (Table  III) . More samples were taken from adults and kids than from young goats, but this reflects the average herd composition rather than differences in prevalence of skin lesions between these age groups. When corrected for the average herd composition no significant differences could be found in incidence and distribution of skin lesions between age classes (P > 0-05). Mites tended to be more easily recovered 
DICUSSION
This study demonstrated the presence of skin lesions in 93% of goat herds examined in Peninsular Malaysia. This percentage might have been even higher if all farms included in this study had been monitored throughout the I 5 months of the study. Mange mites were recovered from skin lesions-in 88% of the herds examined and 57.2% of all samples taken from skin lesions were found positive for mites. The results excluded goats on which mite infestations may have been asymptomatic.
These findings show the importance of mange mite infections in the aetiology of dermatitis and confirm earlier studies in Malaysia (Sheikh-Omar et nl., 1984; ZamriSaad et al., 1987) except that D. ca~is vat. caprae was found less frequently in this study. Another interesting finding was the high prevalence of mange mite infestations within some herds. The prevalence of 3. sc~iei was 55"8% in one herd (F2Y), which is much higher than the 21-6% to 33.3% prevalence of 3. acnbiei among animals in infected herds found in surveys worldwide (Wasfi and Hashim, 1986) . In another herd 22 of 32 (68-7%) of the goats presenting lesions or waxy material in the ear were infected with Paoroptes cuniculL The high number of goats infected within a herd indicates efficient transmission of mites between the animals. The traditional husbandry conditions in Malaysia, where goats are penned in small wooden sheds at night, make close contact between the animals possible. Moreover, the survival of the mites off the host is wry high in a humid tropical environment (Manurung et aI.,1990) .
The clinical implications of sarcoptic mange in goats in Malaysia have already been stressed by Zamri-Saad et al. (1987; , who considered it as a major reason for emaciation and death. In the present study 3. acabiei caused the most severe lesions and was responsible for general mange in 9 of the 13 cases observed. Some cases of sarcoptic mange were monitored for several weeks from the first appearance of lesions. The lesions usually started on the ears and nose, spread very fast over the entire body and a condition of generalised mange could develop within 2 to 3 weeks.
Psoroptes cuniculi is a cause of otitis in goats (Williams and Williams, 1978) with head shaking and scratching being the typical signs of irritation. On one farm these symptoms were observed in most animals. Although the infestation was generally benign, with clinical signs limited to behavioural changes, 3 animals with severe mite infestations had symptoms of internal otitis, probably as the result of a bacterial superinfection. In the present study, external ear lesions caused by Psoroptes were observed in 9 young animals, causing crusty lesions which bled easily around the mouth and on the legs. Lesions on the abdomen were seen in 2 animals. Psoroptes also causes decline in reproductive performance in goats by causing lesions and consequenfly irritation of the scrotum (Litflejohn, 1968) . No scrota] lesions were found in this study.
Chorioptes is a very common parasite in goats in which infections are usually subclinical (Cremers, 1985) . In this study lesions caused by Chorioptes were mostly observed on farms with poor management and nutrition. Most infections were Iocalised on the legs and in the interdigital space except for a few cases where Chorioptes mites were recovered from contagious ecthyma-like lesions around the mouth and for one generalised case. The Chorioptes lesions on the legs and in the interdigital space were usually benign, consisting only of hair loss and of dry crusts. However, the deteriorated skin in the interdigital space apparently attracted Chrysomyia bezziana flies to lay their eggs, since on one farm (FI I), a high prevalence of interdigital lesions caused by Chorioptes was associated with a high incidence of interdigital myiasis.
There were no significant differences in the incidence of skin lesions or in the percentage of mite recovery per age group. However, when the mite species were identified, a higher incidence of Chorioptes was detected in kids and young goats.
From these results it is clear that mange mite infections are a very important cause of skin lesions in goats in Peninsular Malaysia. Favourable climatic conditions, current management practices, and malnutrition which is common on most farms and which is known to enhance the expression of mange mite infections (Smith, 1981; Ray et al., 1983; Nelson, 1984; ) are certainly responsible for the high incidence of mange. Moreover, the present practice by the farmers and the veterinary services of only treating severely affected animals once will not eliminate the disease from the farms.
